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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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IMPROVEMENTS IN OR RELATING TO TUBE 
COUPLINGS FOR CO-AXIAL TUBING 



The invention relates to tube couplings for 
co-axial tubing, that is tubing having inner and outer 
tubes disposed concentrically, one within the other. 

10 The invention provides a tube coupling for 

co-axial tubing comprising a body having a throughway 
open at one end to receive an end portion of a length 
of co-axial tubing, the throughway having an annular 
seat spaced from said open end to receive the outer 

15 tube of the co-axial tubing, a tube locking means 

disposed between the seat and said open end to receive 
and lock the tubing in the throughway and a conduit 
mounted in the throughway concentrically therewith to 
receive an inner tube of said co-axial tubing to 

20 provide a separate passageway within the throughway. 

In one arrangement according to the invention the 
conduit may be mounted on a radially extending web or 
webs in the throughway to locate the conduit 
25 concentrically with the throughway whilst not 

significantly obstructing flow along the throughway. 

The body may be formed with a throughway having a 
plurality of intersecting branches each of which is 

30 open at one end to receive an end portion of a length 
of co-axial tube, each branch having an annular seat 
spaced from said open end to receive the outer part of 
the co-axial tube and tube locking means disposed 
between the seat and the open end to lock the tube in 

35 the seat, the body also having an inner conduit formed 
with a corresponding plurality of intersecting 
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branches extending into the branches of the throughway 
for connection to the inner tubes of the co-axial tube. 

3y way of example the body may have a throughway 
5 formed with two branches. 

More particularly the branches of the throughway 
may be in axial alignment to form an "in-line" 
connector between the co-axial tubes. 

10 

Alternatively the branches of the throughway may 
lie at right angles to one another to form an "elbow" 
connection between the co-axial tubes. 

15 In a further construction the body may have three 

branch passages arranged in "T-f ormation" to receive 
three co-axial tubes. 

In a still further arrangement the throughway in 
20 the body may have three branches in the form of a T- 

and an inner conduit in the form of an elbow extending 
between branches forming one arm and one leg of the T, 
the inner conduit opening into the branch of the T 
forming said leg of the T and the other arm of the T 
25 communicating directly with the outer portion of the 

one arm, whereby a co-axial tube connected to said one 
arm communicates with plain tubes connected 
respectively to the leg and other arm of the T. 

3 0 in any of the above arrangements the or each 

conduit may be adapted to engage in the inner tube of 
the co-axial tubing and the end of the inner conduit 
may be formed with an integral encircling sealing lip 
or lips to seal with the inner surface of the inner 

35 tube. 



The following is a description of some specific 
embodiments of the invention, reference being made to 
the accompanying drawings in which: 

Figure 1 is a cross-secrional view through part 
of a single tube coupling for a co-axial tube; 

Figure 2 is a similar view to that of Figure 1 
showing an end part of a length of co-axial tubing 
secured in the coupling with a collet form locking 
device; 

Figure 3 is a similar view to Figure 2 for the 
separate seal presided in the coupling body for the 
outer tube of the coaxial tubing; 

Figure 4 is a similar view to Figure 1 showing a 
version of the coupling body adapted for securing in a 
screw threaded bore; 

Figure 5 is a cross-sectional view through an 
"in-line" coupling body for coupling two lengths of 
co-axial tubes; 

Figure 6 shows the coupling body of Figure 5 with 
two tubes connected to the coupling body; 

Figure 7 is a cross-sectional view through an 
"elbow" form of coupling body for coupling two lengths 
of co-axial tubing; 

Figure 8 shows the coupling body of Figure 7 with 
two lengths of co-axial tubing coupled together by the 
body; 



Figure 9 is a cross-sectional view through a 
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"T-form" coupling body providing connections for three 
lengths of co-axial tubing; 

Figure 10 is £ view of the coupling body of 
5 Figure 9 with three lengths of co-axial tubing 
connected thereto; 

Figure 11 is a cross-sectional view through a 
modified form of the T-form coupling body of Figure 9; 

10 

Figure 12 shows the coupling body of Figure 11 
with three tubes connected thereto; and 

Figure 13 is a view of a further form of single 
15 coupling body with another form of locking device 
securing the co-axial tube therein. 

Referring firstly to Figure 1 of the drawings 
there is shown part of a single tube coupling body 10 

20 of generally cylindrical form having an inner 

throughway 11 in which an inner conduit 12 is mounted 
concentrically by means of one or more radial legs one 
of which is indicated at 13 formed integrally with the 
conduit and coupling body. The coupling body is 

25 formed with an enlarged end portion 14 terminating in 
an open end 15. 

Referring to Figure 2 of the drawings, an end 
part of a length of co-axial flexible wall tubing 

30 indicated generally at 16 is shown inserted into the 
coupling body. The tubing comprises an outer tube 17 
and an inner concentrically disposed tube 18 spaced 
from the outer tube by integral radial webs extending 
betwen the inner and outer tubes. It will be 

35 appreciated that other forms of co-axial tubing may be 
used and is not restricted to any particular tubing 
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construction. 

The throughway 11 is formed at a location spaced 
from the open end 15 with a shallow radial step 19 
5 facing towards the open end to form an enlarged 
diameter throughway portion 10 connecting to the 
enlarged end portion 14 of the coupling body. The 
outer tube 17 of the co-axial tubing is a close fit in 
the enlarged throughway portion 20 and the end 21 of 
10 the tube abuts the step 19 when the tube is inserted 
in the coupling body as shown in Figure 2. 

To hold the tube in the coupling body a collet of 
the type described and illustrated in our U.K. Patent 

15 Nos. 1520742 and 1573757 is located in the enlarged 
end portion 14 of the coupling body. The collet is 
illustrated generally at 22 on Figure 2 and comprises 
an annular head 23 disposed outside the coupling body 
having a ring of axially extending resilient fingers 

20 23 projecting into the open end of the coupling body 

and terminating in heads 24. The enlarged end portion 
of the coupling body is formed with an internal 
tapered cam surface 25 reducing towards the open end 
15 of the coupling body and with which the heads 24 of 

25 the resilient fingers are engageable as shown in 

Figure 2. The outer tube is locked in the coupling 
body by inserting the tube into the coupling body and 
then withdrawing the collet 22 slightly to engage the 
heads 24 of the collet between the tapered cam 25 and 

3 0 outer surface of the tube. Any tendancy of the tube 

to move out of the coupling body draws the collet with 
it and thereby draws the heads 24 of the collet 
further down the tapered cam surface 25 thereby 
increasing the grip of the collet on the tube and 

35 increasing the resistance to extraction of the tube 
and collet. 



The inner conduit 12 projects beyond the step 19 
encircling the outer wall of the throughway and is 
itself formed with a step 26 in line with step 19 to 
form a reduced outer diameter portion 27 projecting 
towards the open end of the conduit to engage with a 
close fit in the inner tube 18 of the co-axial tubing. 
The step 26 provides an end stop against which the end 
of the inner tube 18 engages. The end portion 27 of 
the conduit 12 is formed with a raised lip 28 around 
the periphery of its end to engage the tube 18 and 
provide a seal. 

The coupling body thus provides an outer 
throughway and an inner conduit for connection 
respectively to the inner and outer tubes of a 
co-axial tubing engaged in the coupling body with the 
inner tube 18 sealed to the conduit 12 by the lip 28 
and the outer tube 17 sealed in the throughway by 
means of the close fit with the bore 20 of the 
throughway. The seal between the outer and the 
coupling body can be enhanced by means of a 
conventional 0-ring seal 29 disposed in the enlarged 
end part of the body next to the collet as shown in 
Figure 3. A further feature is shown in Figure 3 in 
which the tapered cam surface 25 in the enlarged end 
part of the coupling body is formed in a separate 
insert 30 secured in the enlarged part 14 of the 
coupling body as described in our U.K. Patent No. 
2120339. 

Thus the arrangement provides a connection for a 
co-axial tube coupling which preserves the separate 
flows in the outer and inner parts of the coaxial 
tubing respectively through the coupling body. 




Figures 1 to 3 of the drawings show part of a 
coupling body in which the invention is applied. 
Figure 4 of the drawings shows the application of the 
invention to a coupling body having a single 
5 connection to a co-axial tube, the coupling body being 
intended to be mounted in a screw threaded bore in 
another component and, to that end, being formed with 
an external screw thread 31. 

10 Figures 5 and 6 illustrate the application of the 

invention to a "double-ended" "in-line" coupler for 
connecting lengths of co-axial tubing together. 

Figures 7 and 8 illustrate the application of the 
15 invention to a double-ended "elbow" form coupler again 
for connecting two lengths of co-axial tubing together. 

Figures 9 and 10 illustrate the application of 
the invention to a "T-form" coupler for connecting 
20 lengths of three co-axial tubing together. 

Figure 11 shows a variation on the T-form 
coupling in which the T has arms indicated generally 
at 40 and 41 and a leg 42. One of the arms 40 is 

25 formed as before with an inner conduit 11 to receive a 
length of co-axial tubing as described before. In 
this case however the inner conduit 11 is of elbow 
form and is turned into the leg 42 leaving only the 
throughway 11 extending through the other arm 41 in 

30 which a single tube is inserted and coupled in a 

similar manner to that described above for the outer 
tube of the co-axial tubing. 
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The throughway 11 of the leg part of the coupling 
is closed off from the throughway extending between 
the arms of the T-form and the conduit 12 receives a 
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further single tube indicated at .43 in Figure 12 which 
is secured in the coupling body by a collet 
arrangement as described before. Thus, the coupling 
provides two separate tube connections to a co-axial 
5 tube. 

Finally, Figure 13 of the drawings shows 
alternative means for locking the tube in the enlarged 
part 14 of the coupling body using a spring washer 50 

10 mounted around its outer periphery in an annular 

recess 51 in the inner wall of the enlarged part 14 of 
the coupling body and held in place by a sleeve 51 
screwed into the open end of the coupling body. The 
spring washer has a series of resilient legs 52 around 

15 its inner periphery angled away from the open end of 
the coupling body to engage the surface of the outer 
tube of a length of tubing as it is inserted into the 
coupling body allowing the tubing to be inserted but 
resisting withdrawal of the tubing. A bevelled spacer 

20 53 is located next to the washer and the O-ring seal 
54 is disposed between the washer and end of the 
enlarged part of the coupling body. 

The arrangements of the invention thus provide 
25 convenient connections for co-axial tubing. Reference 
should also be made to our U.K. Patent Application No. 
9112617.7 in which further details of sealing 
arrangements in coupling bodies for tubes are 
described together with methods of manufacturing 
30 coupling bodies which are applicable to the present 
invention. 
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CLAIMS 

1. A tube coupling for co-axial tubing comprising a 
5 body having a throughway open at one end to receive an 

end portion of a length of co-axial tubing, the 
throughway having an annular seat spaced from said 
open end to receive the outer tube of the co-axial 
tubing, a tube locking means disposed between the seat 
10 and said open end to receive and lock the tubing in 

the throughway and a c-nduit mounted in the throughway 
concentrically therewith to receive an inner tube of. 
said co-axial tubing to provide a separate passageway 
within the throughway. 

15 

2. A tube coupling as claimed in Claim 1, wherein 
the conduit is mounted on a radially extending web or 
webs in the throughway to locate the conduit 
concentrically with the throughway whilst not 

20 significantly obstructing flow along the throughway. 

3. A tube coupling as claimed in Claim 1 or Claim 2, 
wherein the body is formed with the throughway having 

a plurality of intersecting branches each of which is 
25 open at one end to receive an end portion of a length 
of co-axial tube, each branch having an annular seat 
spaced from said open end to receive the outer part of 
the co-axial tube and tube locking means disposed 
between the seat and the open end to lock the tube in 
30 the seat, the body also having an inner conduit formed 
with a corresponding plurality of intersecting 
branches extending into the branches of the throughway 
for connection to the inner tubes of the co-axial tube. 
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4. A tube coupling as claimed in Claim 3, wherein 
the body has a throughway formed with two branches. 
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5. A tube coupling as claimed in Claim 4, wherein 
the branches of the throughway are in axial alignment 
to form an "in-line" connector between the co-axial 
tubes . 

6. A tube coupling as claimed in Claim 4, wherein 
the branches of the throughway lie at right angles to 
one another to form an "elbow" connection between the 
co-axial tubes. 

7. A tube coupling as claimed in Claim 4, wherein 
the body has three branch passages arranged in 

"T- formation" to receive three co-axial tubes. 

8. A tube coupling as claimed in Claim 2, wherein 
the throughway in the body has three branches in the 
form of a T- and an inner conduit in the form of an 
elbow extending between branches forming one arm and 
one leg of the T, the inner conduit opening into the 
branch of the T forming said leg of the T and the 
other arm of the T communicating directly with the 
outer portion of the one arm, whereby a co-axial tube 
connected to said one arm communicates with plain 
tubes connected respectively to the leg and other arm 
of the T. 

9. A tube coupling as claimed in any of the 
preceding claims, wherein sealing means are provided 
in the throughway to seal the inner tube of the 
co-axial tubing and the conduit against communication 
with the existing throughway. 

10. A tube coupling as claimed in Claim 9, wherein 
the sealing means is located on the conduit to engage 
with the inner tube of the co-axial tubing. 




11. A tube coupling as claimed in Claim 10, wherein 
the sealing means is provided at the open end of the 
inner conduit. 

12. A tube coupling as claimed in Claim 11, wherein 
the sealing means comprises an integral lip or lips 
formed on the open end of the inner conduit, the lip 
or lips being out-turned for a tube to engage over the 
conduit or in-turned for a tube to engage in the 
conduit. 

13. A tube coupling as claimed in any of the 
preceding Claims wherein further sealing means is 
provided in the throughway to seal with the outer tube 
of the co-axial tubing and prevent loss of fluid 
therefrom. 

14. A tube coupling as claimed in Claim 13, wherein 
the further sealing means comprises an O-ring seal 
disposed in a recess in the throughway between the 
annular seal and locking means to engage and seal with 
the outer surface of the outer tube of said co-axial 
tubing. 

15. A tube coupling substantially as described with 
reference to and as illustrated in Figures 1 to 4, 5 
and 6, 7 and 8, 9 and 10, 11 and 12 and 13 of the 
accompanying drawings. 
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